[Ischemic preconditioning of the heart can be simulated by pharmacologic hibernation enkephalins].
The protective effects of ischemic preconditioning on the myocardium can be abolished by pretreatment with opioid receptor antagonists. We investigated, if--vice versa--the protective effect of preconditioning may be induced by systemic pretreatment with the delta-opioid receptor agonist D-Ala2-DLeu5-enkephalin (DADLE). DADLE is known to be very similar to the trigger substance that induces natural hibernation. Isolated working rat hearts of male Wistar rats (n = 32) were subjected to 45 minutes of global hypothermic ischemia at 30 degrees C followed by 25 minutes of normothermic reperfusion. Hearts from rats injected with 1 mg/kg DADLE intravenously 1 hour before isolated perfusion were either preconditioned by one cycle of 5 minutes of normothermic ischemia followed by 5 minutes of normothermic reperfusion or hearts were not preconditioned during preischemic perfusion. Untreated preconditioned and non-preconditioned hearts served as controls. Ischemic preconditioning alone and DADLE alone improved the recovery of aortic flow and reduced the creatine kinase leakage significantly during postischemic reperfusion. Over and above that, pretreatment with DADLE prior to ischemic preconditioning significantly further enhanced functional recovery and reduced the creatine kinase leakage, when compared to DADLE alone and preconditioning alone. Therefore we conclude, that DADLE attenuates ischemic injury in isolated rat hearts and enhances the protective effects of ischemic preconditioning. The data suggest that ischemic preconditioning and DADLE act via a similar pathway.